Abstract. Let F be a family of meromorphic functions in a plane domain D. If for every function f ∈ F , all of whose zeros have,at least,multiplicity l and poles have, at least,multiplicity p, and for each pair functions f and g in F , f (k) and g (k) share 1 in D,
Introduction and The Main Result
W. K. Hayman [3] proved the following well-known result.
Theorem A. Let f be a non-constant in the complex plane C , and k be a fixed positive integer.

Then either f or f (k) − 1 has at least one zero. Moreover, if f is transcendental, f or f (k) − 1 has infinitely many zeros
Corresponding to Theorem A , Gu [2] proved the following famous result that is called Gu's Criterion, which is one of Hayman's [4] conjecture.
Theorem B. Let k be a positive integer and F be a family of zero-free meromorphic functions in a complex domain D such that f
(k) = 1 for each f ∈ F , then F is normal.
Theorems B have been extensively and deeply studied. They focus on relaxing the conditions in Theorem B to that f or f (k) − 1 has a zero.
Y. Wang and M. Fang [9] obtained the following result. [9] , Corollary 3.) Suppose that n, k are two positive integers, n ≥ k + 2. Let F be a family of meromorphic function in plane domain D. If every function f (z) ∈ F has a zero of multiplicity n at least, and f
Theorem C.(See
Recently, M. J. Chang [5] 
Theorem E. (for the case k ≥ 2, see [8] , for the case k = 1, see [7] 
then F is normal in D.
In this paper, we obtain our main result as follow. Thereby, our Theorem 1.1 improves the result due to Y. T. Li and Yongxing Gu [7] . 
Preliminary results
(ii) functions f n ∈ F ; and 
Lemma 2.3. ([4]) Let f (z) be a transcendental meromorphic function in C. If all zeros of f (z)
have multiplicity 3 at least, for any positive integer k, then f (k) assumes non-zero finite value infinitely often. 
Auxiliary lemmas
where P (z) and Q(z) are co-prime polynomials, that is (
and m j ≥ p( j = 1, 2, · · · , t ). n = s i =1 n i and m = t j =1 m j are the degree of deg(P (z)) and P (z),respectively. Moreover, denote ω P as a product of factors z −ξ i corresponding to distinct zeros z = ξ i of polynomials P , and d P as a logithom derivative of Q(z).
By mathematical induction, we have
where Ψ p is a homogeneous differential polynomials with order p and weight k about d Q , and
3)
where
From (3.2),(3.3) and (3.4), we have
On the other hand, also by mathematical induction, we deduce that
) is a homogeneous differential polynomials about Q with order p and weight k satisfying
where n p j 1 + n p j 2 + · · · + n p j ,m−1 = p and n p j 1 + 2n p j 2 + · · · + (m − 1)n p j ,m−1 = k. It would be looked as n p j ,m+1 = n p j ,m+2 = · · · = n p j ,k−1 = 0 in (3.8).
By (3.5), we have
Thereby, from (3.7) and (3.10), it follows
and k > m,
, and
So from (3.5), we have
Similarly,
On the other hand, from (3.19) we have
In the following, we distinguish three cases. Case 1. n < m. We have 
Case 3. n > m. We divide it into two subcase. (3.20) we obtain N = n + k(t − 1). From (3.21) and (3.22), we get n ≤ (k + 1)s + t . Since n ≥ l s and n ≥ p t + k, we can obtain k+1 l + 1 p > 1, a contradiction. Subcase 3.2. n < m + k. We also distinguish two subcases. Write
Q k+1 (z) .
Since From Lemma 2.3, it follows that ϕ(z) must be a rational function. Also by Lemma 3.1, we deduce that ϕ(z) has two zeros at least. This contradicts with previous claim that ϕ(z) only has a unique zeros.
This completes the proof of Theorem 1.1.
